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Many synergies to be explored
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SLR tracking of GNSS

A 4 Global Navigation Satellite Systems are operating:

AGPS

i A GLONASS

A Galileo

*
ABeiDou
A Additionally: regional systems (e.g., QZSS, IRNS)

A All satellites are equipped with laser retro-reflector arrays (except for
actual GPS)

Y Around 70 satellites available to track
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Tracking Data:
ILRS tracking list

As of Oct 31, 2018 from
https://ilrs.cddis.eosdis.nasa.gov/missions/
satellite missions/current missions/index.h

BeiDou-3M2

1706902

2014

43002

21,500

55

2018-Aug-04

tml

None of 32
8 of 24 (others optional)

4 of 4 IOV
20 of 22 FOC

9 of 17
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9 300
BeiDou-3M3 1801802 | 2015 | 43208 9 300 21,500 55 2018-Aug-10
BeiDou-3M9 1802901 | 2019 | 43245 9 300 21,500 55 2018-Aug-04
BeiDou-3M10 1802902 | 2020 | 43246 9 300 21,500 55 2018-Aug-03
COMPASS-G1 1000101 | 2002 | 36287 9 300 35,786 55.5 2012-Apr-28
COMPASS-I3 1101301 | 2003 | 37384 9 300 35,786 55.5 2012-Apr-27
COMPASS-I5 1107301 | 2005 | 37948 9 300 35,786 55.5 2012-Jul-06
COMPASS-16B 1602101 | 2012 | 41434 9 300 35,677 55.5 2016-Mar-29
COMPASS-M3 1201801 | 2004 | 38250 9 300 21,528 55.0 2012-Jul-11
Cryosat-2 1001301 | 8006 | 36508 3 15 720 92 2010-Apr-20
Etalon-1 8900103 | 0525 | 19751 9 300 19,105 65 1989-Jan-26
Etalon-2 8903903 | 4146 | 20026 9 300 19,135 65 1989-Jul-13
Galileo-101 1106001 | 7101 | 37846 9 300 23,220 56 2011-Nov-29
Galileo-102 1106002 | 7102 | 37847 9 300 23,220 56 2011-Nov-29
Galileo-103 1205501 | 7103 | 38857 9 300 23,220 56 2012-Nov-07
Galileo-104 1205502 | 7104 | 38858 9 300 23,220 56 2012-Nov-07
Galileo-201 1405001 | 7201 | 40128 9 300 17,000 - ~50 2014-
26,210 Dec-05
Galileo-202 1405002 | 7202 | 40129 9 300 1276020100- ~50 2015-Mar-17
Galileo-203 1501701 | 7203 | 40544 9 300 23,220 56 +/-2 deg | 2015-Mar-27
Galileo-204 1501702 | 7204 | 40545 9 300 23,220 56 +/-2 deg | 2015-Mar-27
Galileo-205 1504501 | 7205 | 40889 9 300 23,220 56 +/-2 deg | 2015-Sep-11
Galileo-206 1504502 | 7206 | 40890 9 300 23,220 56 +/- 2 deg | 2015-Sep-11
Galileo-207 1606901 | 7207 | 41859 9 300 23,220 56 +/-2deg | 2017-Feb-16
Galileo-208 1507902 | 7208 | 41175 9 300 23,220 56 +/- 2 deg D201§]>—7
ec-
Galileo-209 1507901 | 7209 | 41174 9 300 23,220 56 +/-2 deg 0201?}
ec-
Galileo-210 1603002 | 7210 | 41550 9 300 23,220 56 +/-2deg | 2016-Jun-12
Galileo-211 1603001 | 7211 41549 9 300 23,220 56 +/- 2 deg | 2016-Jun-12
Galileo-212 1606902 | 7212 | 41860 9 300 23,220 56 +/-2deg | 2017-Feb-20
Galileo-213 1606903 | 7213 | 41861 9 300 23,220 56 +/-2deg | 2017-Feb-20
Galileo-214 1606904 | 7214 | 41862 9 300 23,220 56 +/-2deg | 2017-Feb-20
Galileo-215 1707901 | 7215 | 43055 9 300 23,220 56 +/-2deg | 2018-Apr-17
Galileo-216 1707902 | 7216 | 43056 9 300 23,220 56 +/-2deg | 2018-Apr-18
Galileo-217 1707903 | 7217 | 43057 9 300 23,220 56 +/-2deg | 2018-Apr-19
Galileo-218 1707904 | 7218 | 43058 9 300 23,220 56 +/-2deg | 2018-Apr-19
Galileo-219 1806003 | 7219 | 43566 9 300 23,220 56 +-2deg | 2018-10-17
Galileo-220 1806004 | 7220 | 43567 9 300 23,220 56 +/-2deg | 2018-10-16
Geo-IK-2 1603401 | 5561 | 41579 5 30 943.5-973.5 99.47 2017-Oct-18
GLONASS-128 1106401 | 9128 | 37867 9 300 19,140 65 2012-Jan-01
GLONASS-131 1301901 | 9131 | 39155 9 300 19,140 65 2013-May-23
GLONASS-132 1401201 | 9132 | 39620 9 300 19,140 65 2014-Apr-17
GLONASS-133 1403201 | 9133 | 40001 9 300 19,140 65 2014-Jun-14
GLONASS-134 1407501 | 9134 | 40315 9 300 19,140 65 501%-0
ec-
GLONASS-135 1600801 | 9135 | 41330 9 300 19,140 65 2016-Mar-01
GLONASS-136 1603201 | 9136 | 41554 9 300 19,140 65 2016-May-29
GLONASS-137 1705501 | 9137 | 42939 9 300 19,140 65 2017-Oct-16
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https://ilrs.cddis.eosdis.nasa.gov/missions/satellite_missions/current_missions/index.html

What applications do SLR tracking data to GNSS

have?

A Validation of orbit modelling for GNSS

A Investigation of inconsistencies and biases between SLR and GNSS

A Validation of laser retro-reflector arrays
A Validation of microwave satellite antenna offsets
A Improvement of reference frame products

Others (not yet widely done; not shown hereafter):
A Estimation of GNSS orbits
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Orbit model validation: GLONASS
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Orbit model validation:
All GNSS constellations
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